The main objective of this study is to evaluate the potential impact of Grand Ethiopian Renaissance Dam (GERD) and pumping scenarios on groundwater level by a three-dimensional groundwater model of the Nile Delta using MODFLOW software. The Nile Delta has highly intensive irrigation canal networks that share yearly about 35.5 km 3 of water. In this study, an integrated three-dimensional groundwater model is built considering the actual condition of the irrigation canals and their recharges of the Nile Delta aquifer. The model was calibrated for estimating the vertical and hydraulic conductivity. The model was run for three scenarios: (1) reduction of water depth in canals, (2) increasing pumping discharge from the aquifer and (3) combination between the first and second scenarios. Results reveal that the effect of increasing the pumping discharge on groundwater level in the Nile Delta is more significant than decreasing the water depth of the canals network due to the fact of the existence of the upper clay layer which reduces the amount of water penetrating and reaching the groundwater in the aquifer. The last scenario presents the worst case as the average drawdown reached 1.26 m, 1.7 m and 1.35 m in the western, central and eastern parts of the Nile Delta respectively. The study results should be taken in account for studying the saltwater intrusion and climate change impacts on the Nile Delta region.
from 1.9 to 2.1 mm/day for the reclaimed area (Shamrukh et al. ) . The groundwater recharge in the Nile Delta aquifer was studied by different authorities based on water balance equations, it ranges from 5 to 10% of the input value from about 2 to 4 km 3 /year (Shahein  Egypt's water resources will be dominant. In cases of GERD impounding during 6, 3, and 2 years for the normal flow case, the Lake Nasser active storage (90.7 BCM) will be decreased by 13.287, 25.413 and 37.263 Figure A1 in the Supplementary Material (available with the online version of this paper).
Much geological, hydrochemical and hydrological research has extensively studied the Nile Delta aquifer in order to identify the characteristics of the Nile Delta aquifer (e.g., Mabrouk et al. ) . Figure A2 
METHODOLOGY
The following four steps were considered to achieve the objectives: (1) identifying model parameters and data collection, (2) model building, model calibration, (3) the model testing for the studied scenarios and (4) analysis of results.
The following sections describe briefly the different steps of methodology.
Identifying Nile Delta aquifer hydraulic parameters
The hydraulic parameters of the Nile Delta aquifer were identified based on previous research (see Tables A2 and A3 were used to build the model, see Table A5 in the Supplemen- The free board between the bank and water level in the 
Model calibration and validation
In the calibration process, the model was run many times to 
Studied scenarios and assumptions
To study the impact of flow reduction to the Nile Delta, due to filling the reservoir of GERD, on groundwater level in the Nile Delta aquifer, three scenarios were studied based on three assumptions. The first assumption is that the flow from High Aswan Dam to the Nile Delta will decrease with the same percentage of active water in Lake Nasser reservoir due to GERD construction. The second assumption is that the crop pattern in the Nile Delta is constant, so the water depth will be decreased with the same percentage in the canals according to the studied scenarios. Finally the decrease of the total surface water through the canals will lead to a further pressure on groundwater storage in the Nile Delta aquifer and increasing the groundwater pumping will be expected to compensate the reduction in surface water.
Ethiopia is planning to end the work in GERD by 2018.
In case of impounding GERD in 2 and 6 years, the active storage of AHD will decrease by about 50 and 25%; as a result of 
RESULTS AND DISCUSSION

Calibration and validation results
The root-mean-square error ( 
